[Regulation of acetylcholine synthesis in presynaptic endings of cholinergic neurons of the central nervous system].
Data on the acetylcholine (ACh) synthesis in nerve cells with special attention to its control are summarized in the paper. At rest or during moderate synaptic activity, the concentration of ACh in the compartment of its synthesis probably corresponds to the equilibrium between the substrates and products in the reaction catalysed by choline acetyltransferase. The release of ACh is followed by a transfer of ACh from the compartment of its synthesis to the compartment of release, and, automatically, by the synthesis of new ACh until a new equilibrium is reached in the compartment of synthesis. In addition, synaptic activity and the release of ACh support the synthesis of new ACh in the following ways: choline carriers are disinhibited by lowering the concentration of ACh in the nerve endings, and the transport of choline from the extracellular fluid to the cell interior according to its electro-chemical gradient is thus facilitated; the concentration of choline in the extracellular fluid is increased in the vicinity of the nerve endings as a consequence of the hydrolysis of the released ACh; postactivation hyperpolarization of the nerve endings brings about an increase of the choline transport and concentration in the nerve endings; presumably, the stimulation of muscarinic receptors brings about a further increase in the choline concentration in the vicinity of the nerve endings by the phosphatidylcholine hydrolysis intensification in postsynaptic cells; the decrease in the concentration of acetyl-CoA (as a consequence of the resynthesis of ACh) increases the activity of pyruvate dehydrogenase and the production of acetyl-CoA; conceivably, the increase in the concentration of Ca2+ ions in the nerve endings assists direct passage of acetyl-CoA from the mitochondria to the cytosol of the nerve endings, where the synthesis of ACh occurs.(ABSTRACT TRUNCATED AT 250 WORDS)